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(54) Polycarbonate resin composition 

(57) The present invention provides a polycar- 
bonate (PC) resin composition which tends not to show 
amorphous-pattern contamination on the surfaces of 
molded articles, and is superior in terms of transparen- 
cy, mechanical strength and weather resistance, etc. 
The PC resin composition contains (A) 100 parts by 
weight of a polycarbonate resin and (B) 0.0001 parts by 
weight or more, but less than 0.1 parts by weigfit, of a 
sulfonic acid phosphonium salt. Furthermore, the 
present invention also provides a PC resin composition 



which additionally contains (C) 0.01 to 10 parts by 
weight of an ultraviolet absorbing agent. 
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Description 



[0001] The present invention concerns a polycarbonate (hereatter referred toas "PC') resin composition and a mold- 
ed article consisting of the same. 
5 [0002] PC resins are superior in terms of transparency, heat resistance and mechanical strength, and are therefore 
used in various fields. For example, PC resins are used in applcations such as automobile head lamp lenses, covers 
and lenses for various illuminating devices, transparent films and transparent sheets, optical disks and optical disk 
cartridges, various parts used in office equipment and household appliances, and case materials used for storage or 
transportation, etc. 

10 [0003] However, molded artrcles consisting of PC resins suffer from the problem of contamination with fine dust from 
the outside during use. Such contaminatton is not uniform overall; instead, areas where contaminants tend to adhere 
and areas where contaminants tend not to adhere form a non-uniform amorphous partem, e. g., a fern leaf pattern or 
tree branch pattern as shown in Figure 1. As time passes, the contaminated areas become more conspicuous, thus 
damaging the commercial value of the molded article. 

IS [0004] For example, Japanese Examined Patent Appl'cation No. Hei 7-39537 discloses a composition in which a 
sulfonic acid phosphonium salt and a phosphorous acid ester are mixed with a PC resin as a method of improving the 
anti-static properties of such a PC resin. Here, the sulfonic acid phosphonium salt is added at the rate of 0.1 to 20 
parts by weight per 100 parts by weight of PC resin. In the abovementioned patent, it is considered that an anti-static 
effect cannot be obtained if the amount added is less than 0.1 parts by weight. 

20 [0005] The object of the present invention is to provkJe a polycarbonate resin composition which tends to prevent 
contamination in an amorphous pattem on the surfaces of molded articles, and which is superior in terms of transpar- 
ency, weather resistance and mechanical strength. 

[OOOq Figure 1 shovws examples of shapes of amorphous-pattern contamination formed on the surfaces of moWed 
articles 

2S [0007] The present inventors conducted diligent research concerning the prevention of contamination in molded 
articles consisting of PC resin compositions. As a result, the inventors made the following discovery: i.e.. in cases 
where a sulfonic acid phosphonium salt is added to a PC resin, the weather resistance is tost if the amount added is 
too large Accordingly, it was found that if an extremely small amount of a sulfonic acid phosphonium salt which would 
not conventionally be considered sufficient to provide an anti-static effect is added to a PC resin, not only is there no 

30 loss of transparency, weather resistance or mechanfcal strength, but surprisingly, the fonnation of contamination in an 
amorphous pattem is also suppressed. This discovery led to the perfection of the present invention. 
[0008] Specifically, the resin composition of the present invention is characterized by the fact that said compositions 
consists of (A) 100 parts by weight of a polycarbonate resin and (B) 0.0001 parts by weight or more, but less than 0.1 
parts by weight, of a sulfonic acid phosphonium salt. The fact that contamination of PC resin molded articles in an 

35 amorphous pattem can thus be alleviated by the addition of an extremely small amount of a sulfonic acid phosphonium 
salt that wouW not be considered sufficient to provide an anti-static effect is something that coukJ not have been pre- 
dicted Accordingly, it appears that the effect of suHonic acid phosphonium salts in suppressing the fomiation of anrwr- 
phous-pattem contamination in the present invention is based on a different mechanism from the conventional effect 
of providing anti-static properties. 

40 [0009] The present invention also discloses a resin composition whfch includes (C) an ultraviolet absorbing agent in 
addition to the two components mentioned above. Conventionally, in the case of resin composittons containing (A) a 
PC resin and (C) an ultravblel absort>ing agent, the following problem has been encountered, i.e.. when (B) a sulfonic 
acid phosphonium salt \s added in order to prevent static electricity, the weather resistance drops conspicuously. How- 
ever it has been found that in cases where an extremely small annount of a sulfonic acid -phosphonium salt is added 

45 as described above, amorphous-pattem contamination of molded articles can be alleviated without any toss of weather 
res i stanc e 

[0010] In the present invention, aromatic polycarbonates manufactured by the universally known phosgene method 
or melt method, for example, see Japanese Unexamined Patent Application Disclosure No. Sho 63-215763 and Jap- 
anese Unexamined Patent Application Disctosure No. Hei 2-124934, can be used as the abovementioned (A) poly- 

50 carbonate resin. Polycarbonate resins consist of a carbonate component and a diphenol component Examples of 
precursor substances which can be used to introduce the carbonate component include phosgene and diphenyl car- 
bonate, etc. Furthermore, examples of suitable diphenols include 2,2-bis(4-hydroxyphenyl)propane (so-called "bisphe- 
nol A"' or 'BPA'); 2.2-bis(3.5-dibromo-4-hydroxyphenyl)propane; 2.2'bis(3,5-dimethyl-4-hydroxyphenyl)propane; 
1 , 1 .bis(4-hydroxyphenyl)cyctohexane; 1 .1 -bis(3,5-dimethyM-hydroxyphenyl)cyclohexane; 1 .1 .bis(4-hydroxyphenyl) 

55 decane l,4-bis(4-hydroxyphenyl)propane: 1 , 1 ^3is(4-hydroxyphenyl)cyclododecane; l,1-bis(3.5-dimethyl-4-hydroxy- 
phenyl)cyclododecane; 4,4-dihydroxydiphenyl ether; 4.4.thiodiphenol; 4.4-dihydroxy-3,3Hdichtorodiphenyl ether, and 
4.4-dihydroxy-2.5-dihydroxydiphenyl ether, etc. These compounds nnay be used singly or in combination. In addition, 
compounds with three or more phenolic hydroxy groups may be used. 
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[0011] Altemattvely. component (A) may be an aromatic copoly ester carbonate. In addition to carbonate units orig- 
inating in universally known aromatic diols. such compounds also have ester units originating in aromatic diols and 
aliphatic dicarboxylic acids with 6 to 18 carbon atoms. The phosgene method or melt method, which are universally 
known as methods of manufacturing aromatic polycarbonates, may be used to manufacture such compounds (see U, 
S. Patent No. 4,238,596. U.S. Patent No, 4.238.597 and U.S. Patent No. 3.169.121). 

[0012] The abovementioned (B) sulfonic acid phosphonium salt used in the present invention is expressed, for ex- 
ample, by the following formula 



In the above formula. indk^ates an alkyi group with 1 to 40 carbon atoms or an aryl group with 6 to 40 carbon atoms, 
and R2, RS R4 and R^ each independently indicate a group selected from a set consisting of hydrogen atoms, alkyI 
groups with 1 to 10 carbon atoms and aryl groups with 6 to 40, preferably 6 to 10 carbon atoms. Here the term alky I 
group includes linear, branches and cyclic alkyI groups. Furthemiore. the term aryl group includes alkylaryl and arylalkyi 
groups. Furthernmre. such alky! groups and aryl groups may be substituted by optk>nal groups. 
[0013] Examples of alkyI groups which may occur as R*" include dodecyl groups, decyl groups, butyl groups and 
ethyl groups, etc. Examples of aryl groups include dodecylphenyl groups, phenyl groups, benzyl groups, phenethyl 
groups, tolyl groups and xylyl groups, etc. R^ is preferably an aryl group. 

[0014] Examples of aikyi groups which may occur as R2 through R^ include methyl, ethyl, propyl and butyl groups, 
etc. Examples of aryl groups include phenyl groups, benzyl groups, phenethyl groups, tolyl groups and xylyl groups, etc. 
[001 S] Examples of desirable sulfonic acid phosphonium salts include tetraalkylphosphonium salts of dodecylsulfonic 
acid, and tetraalkylphosphonium salts of dodecylbenzenesulfonic acid, etc. 

[001 6] Component (B) is used in an amount which is at least 0.0001 parts by weight or more, preferably 0.0005 parts 
by weight or more, per 100 parts by weight of component (A) but less then 0.1 parts by weight, preferably less than 
0.08 parts by weight, per 100 parts by weight of component (A). If the amount of component (B) that is used is too 
small, the effect of the invention cannot be obtained. On the other hand, if the amount used is too large, the weather 
resistance deteriorates; furthermore, discoloration occurs, the mechanical strength drops, and the external appearance 
of the rrolded article may be unsatisfactory. 

[0017] In a resin composition containing the abovementioned components (A) and (B), contaminatbn of molded 
artk:les in an amorphous pattern is suppressed while a superior transparency, weather resistance and mechanical 
strength are maintained. 

[0018] The present invention also discloses a resin composition which contains (C) an ultraviolet absorbing agent 
in addition to the above mentioned components (A) and (B). 

[0019] Any ultraviolet atssorbing agent customarily used in PC resin compositbns may be used as the above men- 
tioned (C) ultraviolet absorbing agent. For example, benzotriazole type ultraviolet absorbing agents, benzophenone 
type ultraviolet absorbing agents or salicylate type uftravblet absorbing agents, etc., may be used. Examples of ben- 
zotriazole type ultraviolet absorbing agents include 2-(2'-hydroxy-5'-methylphenyl)benzotriazole, 2-(2'-hydroxy-5'-t- 
butylphenyl)benzotriazole, 2-(2'-hydroxy-5'-t-octylphenyl)benzotriazole, 2-(2'-hydroxy-3*,5'-di-t-butylphenyl)benzotria- 
zole, 2-(2'-hydroxy-3',5'-di-amylbutylphenyl)benzotriazole, 2-(2'-hydroxy-3'-dodecyl-5*-methylphenyl)benzotriazole. 2- 
(2'-hydroxy-3\5'-dicumylphenyl)benzotriazole and 2,2*-methylenebis[4-(l ,1 .3.3-tetramethylbutyl)-6-(2H-benzotriazol- 
2-yl)phenol], etc. For example, a benzotriazole type ultraviolet absorbing agent is marketed by American Cyanamid 
Co. as UV5411. Furthermore, a benzophenone type ultraviolet absorbing agent is marketed by American Cyanamid 
Co. as UV531. Examples of salicylate type ultraviolet absorbing agents riclude phenyl salicylate, p-t-butylphenyl sal- 
icylate and p-octylphenyl salicylate, etc. 

[0020] Component (C) is used in an amount which is at least 0.01 parts by weight or more, preferably 0.05 parts by 
weight or more, per 100 parts by weight of component (A) but less than 10 parts by weight or less, preferably 5 parts 
by weight or less, per 100 parts by weight of component (A). If the amount of component (C) that is used is too small, 
the light resistance deteriorates; on the other hand, if the annount used is too large, the heat resistance of the resin 
composition drops. 

[0021] By combin'ng the three components mentioned above, rt is possible to obtain a resin composition in which 
contamination of molded articles in an amorphous pattern is suppressed while a superior transparency, weather re- 
sistance and mechanical strength are maintained. 

[0022] Any of the resin compositions of the present inventk>n may also contain phosphorus type stabilizers as optior^l 
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components in addition to the alxjvementioned components. For example, any of various stabilizers "^^^^^V ^^^"^ 
makers of stabilizers as oxidation inhibitors may be used as such phosphorus type stabilizers. Concrete examples of 
compounds which can be used include triphenyl phosphite, diphenylnonyl phosphite. tris(2.4-di-t-butylphenyl) phos- 
phite trisnonylphenyl phosphite, diphenyllsooctyl phosphite. 2.2'-methylenebM4.6<lH-butylphe^ 

5 diphenylisodecyl phosphite. diphenylmono(tridecyl) phosphite. 2.2'-ethylidenebis(4.6-di-t-buty phenol) fluorophos- 
phite, phenyldiisodecyl phosphite. phenyldi(tridecyl) phosphite. tris(2-ethylhexyl) phosphrte. tns(isodecyl) Phosphrte. 
tris(tridecyl) phosphite, dibutyl hydrogenphosphrte. trilauryl trithiophosphite. tetrakis(2.4-di-t-bu^lpheri5^-4^ 
nylene diphc^phite. 4.4'-isopropylidenediphenol alkyi (C,^ - C,s) phosphites. 4,4--butylideneb.s(3-methyl-6-t-buty phe- 
nJl)ditridS:yl phosphite. bis(2.4-di-t-butylphenyl)pentaerythritol diphosphlte, bis(2.6<li-t-butyl-4-methylphenyl)pen- 

10 taerythritol diphosphlte, bis(nonylphenyl)pentaerythritol diphosphrte. disteaiyl-pentaerythrrtol d.phosphite phenyl-bi- 
sphenolApentaerythritol diphosphlte. tetraphenyldipropylene glycol diphosphile,1.1.3-tris(2-methyl-4^ 
phite-5-t-butylphenyl)butane and 3,4.5,6-dibenzo-1 .2-oxaphosphan-2-oxide, etc. 

fo0231 A Jilable commercial products include Adekastab PEP-36, PEP-24, PEP-4C and PEP-8 (aU trademarks mar^ 
ufactured by Asahi Denka Kogyo K.K.). Irgafos 168 (trademark, manufactured by Ciba-Ge.gy C° >. Sandstab P-ETO 

IS (trademark, manufactured by Sandoz Co.). Chelex L (trademark, manufactured by Sakai Kagaku Kogyo K.K^). 3P2S 
(trademark, manufactured by lhara Chemical Kogyo K.K.), Mark 329K and Mark P (both trademarks, manufactured by 
Asahi Denka Kogyo K.K.) and Weston 618 (trademark, manufactured by Sanko Kagaku K.K.). etc. 
[00241 It is desi^ble that phosphorus type stabilizers be added at the rate ol 0.0001 to l parts by weight, preferably 
0 001 to 0.5 parts by weight, per 100 parts by weight of PC resin. 

20 [0025] Furthermore, hindered phenol type oxWation inhibitors, epoxy type stabilizers and suHur ^VP^ s^^.hzers. eto^. 
may also be added. Examples of hindered phenol type oxidatkxi inhibitors include n-octadecyl-3-(3 .5 ndi-t-butyM-hy- 
droxyphenyl) proptonate. 2.6-di-t-butyl-4-hydroxymethylphenol. 2.2'-methylenebis(4-methyh6-t-butylphenol and pen- 
taerihrHol'etrakis(3-(3.5KJi-t-butyM-hydroxyphenyl)propk>nat^ 

Idized soybean oil. epoxidized linseed oil. phenylglycidyl ether, allylglycidyl ether and 3,4^poxycyclohexylmethyl-3 . 

25 4'-epoxycyctohexane carboxylate. etc. 

[00261 Furthermore, mold release agents may be added for the purpose of improving mold release characteristics. 
Examples of desirable moW release agents include sii«on type mold release agents such as methylphenylsilicone oil, 
etc.. and ester type mold release agents or olefin type niold release agents such as pentaerythritol tetrastearate. glyc- 
erol monostearate, montan acid wax and poly-alpha-olefins. etc. .:^„ ^« 

30 [00271 Other customary additives may be added to all of the resin compositions of the present invention at the time 
of mixing or molding of the resin in amounts as necessary which do not have any deleterious effect on phys«al prop- 
erties. For example. cok>ring agents (pigments or dyes), reinforcing agents (glass fibers carbon Jbere. eteO. We^ 
(carbon black, silica, titanium oxide, etc.). heat-resistant agents, oxidation inhibrtors. weather-proofing agents lubn- 
cants mold release agents, plasticizen flame retarding agents and fluidity enhancing agents, etc.. may be added. 

35 Furthermore, dyes may be added in order to ameliorate yelkjwness in the blue direction. 

[00281 There are no particular restrKtions on the method used to manufacture the resin composition of the present 
nvention; ordinary methods can be satisfactorily used. Generally, however, a melt mixing method is desirable_ SmaH 
amounts of solvents may be used, but are generally not necessary. Examples of apparatus which can be used indude 
especially extruders, Banbury mixers, rollers and kneaders. etc. Such machines may be operated in a batch operation 

40 or continuously. There are no particular restrictions on the order in which the components are mixed. 

Examples 

[00291 Below, the present invention will be described in greater detail in terms of worthing examples. However, the 
45 present invention is not limited to these examples. 

[00301 Furthermore, the fotowing substances were used In the working examples and comparative examples. 

Component (A) 

[0031] PC: polycartx)nate. manufactured by Nippon GE Plastics K.K.. trademark: LEXAN (Intrinsfc viscosity meas- 



SO 



ured at 25"C in methylene chloride: 0.50 dl/g). 
Component (B) 

55 [0032] Sulfonic acid phosphonium salt: dodecylbenzene sulfonic acid tetrabutylphosphonium salt, manufactured by 
Takemoto Yushi K.K.. trademark: EPA202. 
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Component (C) 

10033] uriraviolel absorbing agent: benzotrlazole type ultraviolet absorbing agent. 2-(2-hydroxy-5-t-octylphenyl)ben- 
©/ouw/O'C rnanufaclured by American Cyanamid Co., CYASORB UV5411. 



OjtiOfVi Components 

|0034| Pnosphorous acid ester: tris-(2.4<Ji-t-butylphenyl) phosphite, manufactured by Ciba-Geigy Co., Irgafos 168 
icommofcui rvmno) 

|003S] Hrxjcred phenol type oxidation inhibitor: noctadecyl-3(3',5*-dl-t-butyl-4-hydroxyphenyl) propionate, manu- 
u:\ijfcc Dy Asrthi Denka Kogyo K.K., Adekastab AO-50. 

10036] Epory stabilizer: 3,4-epoxycyclohexylmethyl-3'.4*-epoxycyclohexane carboxylate, manufactured by Daiseru 
K/i^>iKu Kogyo K K , Seroxide 2021 R 

|0O37] Fufthormore. the various tests and evaluations performed in the examples and comparative examples were 
1$ poftofmod -IS 'oiiows 

ft - loCi^iiKjni I trinsmissivity 

Trv io«^i >»gnt i /^ismissivlty was measured according to ASTM D1003 for a 50 mm x 50 mm x 3 mm flatijiate 

r\|iX t can rx5«0O Vtmpio 

T>w «* toiiungth was measured using a 1/8-inch notch according to ASTM D256. 

%K0ri^€ icst»tr«nco was measured according to ASTM D257 for a 50 mm x 50 mm x 3 mm flat-plate 

^5 14* Worf^io* Meo^MC Tool 

Tf^ ok«coiof .«tcyi tyettow index) after 1000 hours was measured using a fade-o-meter weather resistance 
xo%io* ifiwiui^iufod oy Atlas Co.) for a 50 mm x 50 mm x 3 mm flat-plate injection-molded sample. Delta Yl 
inOK^«Hb w>c otnofonco between the Yl value after 1000 hours and the Initial Yl. 

30 fnvymw\r; ii^^vonnco lor 10 minutes at a molding temperature of 280°C and a mold temperature of 80*C, a 50 

mm u bO mm b 3 mm flat plate was injection-rholded. and the change in the yellow index was measured. 

iS) Stui^c Com^mnation of Molded Article 

A txiM ♦orm molded article (length 85 mm x width 200 mm x depth 1 5 mm. thickness 3 mm) which was injection- 

mokteJ Ht ^ motdnq temperature of 280**C (set) and a mold temperature of 80**C (set) was allowed to stand Indoors 
35 lor I rronfr\ iX dnys). after which surface contamination was observed by visual inspection. In cases where the 

surt^e Q0 ft^ moidod article showed contamination in an amorphous pattern (fern leaf pattern or tree branch 

prtttom #ts &nown w> Figure 1), contamination was considered to be 'present". 

Examples ' Thrptig^ 4 and Connparative Examples 1 Through 4 



[0038] In Of«rh case the respective components were mixed in the proportions (weight ratio) shown in Table 1 : and 
pellets wcf c mr^ut^ctured by extrusion using a single-shaft extruder (65 mm) set at 280'C, 1 00 rpm, 60 kg/hr (extrusk^n 
speed) Usr>q tno pclteis thus obtained, injectkjn molding was performed at a set temperature of 280**C and a mold 
temperature oi e*»rc The molded articles thus obtained were subjected to various tests. The results are shown in 
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The polycarbonate resin composition of the present invention tends not to show amorphous-pattern contamination on 
•the surfaces of molded articles, and is superior In terms of transparency, mechanical strength and weather resistance, 
etc. Accordingly, the resin composition of the present invention is especially useful in applications such as automobile 
•head lamp lenses, covers and lenses for various illuminating devices, transparent films and transparent sheets, optical 
s ^ disks and optical disk cartridges, various parts used in office equipment and househoW appliances, and case materials 
used for storage or transportation, etc. 



10 



IS 



25 



Claims 

1 . A polycarbonate resin comprising (A) 1 00 parts by weight of a polycarbonate resin and (B) from about 0.0001 parts 
by weight to about 0.1 parts by weight of a sulfonk; acid phosphonium salt. 

2. The resin of Claim 1 , in which the amount of (B) is from to about 0.0005 to 0.08 parts by weight. 

3. The resin of Claim 1 in which (B) is expressed by the following formula: 



wherein Ri represents an alkyi group with 1 to 40 carbon atoms or an aryl group with 6 to 40 carbon atoms, and 
R2, R3, R4 and R^ each Independently represent a group selected from hydrogen atoms, alky! groups with 1 to 10 
carbon atoms and aryl groups with 6 to 40 carbon atoms. 

4. The resin of Claim 1 which additionally comprises (C) from about 0.01 to about 10 parts by weight of an ultraviolet 
30 absorbing agent. 

5. A nrralded article consisting of the resin of any preceding claim. 

6. The molded article of Claim 5 which Is an automobile head lamp lens. 

35 

7. The resin of Claim 1 in whteh (A) Is a polycarbonate resin made by the melt process from bisphenol-A and diphenyl 

carbonate. 

8. A polycarbonate resin consisting essentially of (A) 1 00 parts by weight of a polycarbonate resin and (B) from about 
0.0005 parts by weight to about 0.08 parts by weight of a sulfonic acid phosphonium salt of the formula: 

45 R'— SO3- "^P^^* 



wherein R"" represents an alkyI group with 1 to 40 carbon atoms or an aryl group with 6 to 40 carbon atoms, and 
R^, R^, and R^ each Independently represent a group selected from hydrogen atoms, alkyI groups with 1 to 10 
carbon atoms and aryl groups with 6 to 40 carbon atoms. 

9. A polycarbonate resin consisting essentially of (A) 100 parts by weight of a polycarbonate resin, (B) from about 
0.0005 parts by weight to about 0.08 parts by weight of a sulfonic acid phosphonium salt of the formula: 
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R'— SO3- 



v^+icrc. 1 represents an alkyi group with 1 to 40 carbon atoms or an aryl group with 6 to 40 carbon atoms, and 
r:- and each independently represent a group selected from hydrogen atoms, alkyI groups with 1 to 10 

fo c^rt)on aioms and aryl groups with 6 to 40 carbon atoms and (C) from about 0.01 to about 10 parts by weight of 

an uHirivolct absorbing agent. 

10. Tnc rosri of claim 9 which additionally contains (D) a phosphate type stabilizer in the amount of from about 0.0001 
ID atxxii 1 part by weight per 100 parts by weight of (A). 
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FIGURE 1 
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